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(54) Title: A COMMUNICATION INTERFACE FOR BREATHING EQUIPMENT 
(57) Abstract 

This invention concerns all types of breathing equipment, ranging from 
simple passive systems where air is drawn through a filter in a face-mask by 
the wearer's breathing action, to sophisticated powered systems which supply 
clean air at a regulated positive pressure. In all cases, because some form of 
face-mark or hood must be worn communication by the wearer is severely 
restricted. The invention provides breathing protection equipment including 
acoustic coupling to a remotely located microphone. The microphone may, 
for example, be contained together with its electrical supply and a transmitter 
in the wearer's breast pocket, and be connected with the face mask of the 
breathing protection equipment by means of a flexible sound pipe. These 
arrangements place the microphone, and all other electrical parts remotely 
from the mask. Among other things this facilitates regular cleaning of the 
mask, and may improve the reliability of the system generally. 
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A COMMUNICATION INTERFACE FOR BREATHING EQUIPMENT 
Technical Field 

This invention concerns all types of breathing protection and diving 
equipment, ranging from simple passive systems where air is drawn through 
5 a filter in a face-mask by the wearer's breathing action, to sophisticated 

powered systems which supply clean air at a regulated positive pressure. In 
all cases, because some form of face-mask or hood must be worn, 
communication by the wearer is severely restricted. 
Background 

10 To address the problems of communication while wearing a 

breathing protection mask, electrical connectors and microphones have been 
introduced into the masks. 
Disclosure of the Invention 

The invention provides breathing equipment including a face part 

15 that in use is adjacent at least the mouth of the wearer, the face part being 
associated with acoustic coupling to a remotely located microphone. The 
breathing equipment may be used for breathing protection or diving 
applications. 

The microphone may, for example, be contained together with its 
20 electrical supply and a transmitter in the wearer's breast pocket, and be 
connected with the face mask of the breathing protection equipment by 
means of a flexible sound pipe. These arrangements place the microphone, 
and all other electrical parts remotely from the mask. Among other things 
this facilitates regular cleaning of the mask, and may improve the reliability 
25 of the system generally. 

The acoustic coupling may comprise a sound pipe which may be 
made of simple flexible tubing, such as tubing made from plastics materials. 

A face mask may act as a pressure box and the upper end of the 
sound pipe can be positioned within the mask cavity. The sound pipe may 
30 enter the cavity through a port fabricated in the mask, or through the air 
supply valving. 

Alternatively, the sound pipe may have a flared end to funnel the 
sound pressure waves caused by speech into the pipe. 

A membrane may be provided over the upper end of the sound pipe 
35 to prevent moisture or other material from entering it. 
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At the lower end the sound pipe may be sealed into a package which 
also contains the microphone, to provide good transfer of the sound pressure 
to the microphone. The seal is preferably pneumatic, but if there were a 
small hole the system will still function. The pressure transmission medium 
5 in the pipe may be gaseous or liquid. 

The cut off frequency for an acoustic coupling pipe is proportional to 
its diameter, and the medium in the pipe. A tube of 50mm diameter in air 
will have a cut off frequency of approximately 3KHz, which is just sufficient 
for the transfer of intelligible speech. An important advantage of the 

10 invention arises from having the speaker and the remote microphone both 
located in essentially the same pressure chamber. The pressure chamber is 
split into two compartments which are connected together by the acoustic 
coupling. The acoustic coupling may provide either an hydraulic or 
pneumatic link to maintain the two compartments at the same pressure, and 

15 this enables a pipe of small diameter to be utilised for the acoustic coupling. 
Specifically the diameter of the pipe may be less than that expected to be 
required by consideration of the diameter and the medium, because of the 
equal pressures at either end. 

In order to cancel ambient noise, two microphones may be connected 

20 in a noise cancelling arrangement. The first microphone may pick up the 

noise plus the speech signals, and the second microphone may be arranged to 
pick up only the noise signals. An electronic circuit will subtract the two 
signals in order to provide a clean speech signal. 
Brief Description of the Drawings: 

25 An example of the invention will now be described with reference to: 

Figure 1 which is a schematic illustration of an embodiment of the 
invention; and 

Figure 2 which is a circuit diagram showing electrical treatment of 
the sound signals picked up by the embodiment of Figure I. 
30 Disclosure of the Best Modes of the Invention 

Referring first to Figure 1 the breathing protection equipment 1 
comprises a face mask 2 with some kind of air supply port 3. A sound pipe 4, 
comprising clear PVC having a inner diameter of 1.5mm, penetrates the mask 
and terminates in a flared funnel 5 within the mask cavity (5. A membrane 7 
35 covers the open end of the funnel 5. 
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At the lower end, sound pipe 4 is pneumatically sealed in a cavity 8 
together with a microphone 9, by means of an adaptor 10. By this means the 
sound pressure change inside the sealed breathing mask cavity 6 are 
pneumatically communicated to the sealed cavity 8 and microphone 9 via 
5 the air in the sound pipe 4, 

A second microphone (not shown) is also associated with the lower 
end of the sound pipe, however, this microphone only picks up ambient 
noise and does not receive any of the sound communicated by sound pipe 4. 
Referring now to Figure 2, the speech and noise signal 11 from microphone 8 
0 is fed to the non-inverting input of an amplifier 12, and the noise signal 13 

picked up by the second microphone is fed to the inverting input of amplifier 
12. Amplifier 12 subtracts the noise signal from the speech and noise signal 
to output a clean speech signal 14. 

Although the invention has been described with reference to a 
5 particular example, it should be appreciated that it may be embodied in 

many other forms. In particular it should be appreciated that the invention is 
not restricted to breathing protection equipment of the type which involves 
use of a face mask, and it may be applied to those systems where there is no 
mask cavity, such as hoods or visors. In those situations the flare at the 
3 upper end of the sound pipe is adapted to provide a sound pick up (or 

collection) cavity. When a mask is used the flare may be dispensed with, 
since the mask cavity will act as a sound collector. 

It should also be appreciated that the invention will operate with 
sound pipes of diameters with a broad range of inner diameters less than 

> about 50mm. Inner diameters of between 1 and 5mm have been found to 
operate well. The sound pipe could also be used for air supply in which case 
a wider diameter could be used. 

It will be appreciated by persons skilled in the art that numerous 
variations and/or modifications may be made to the invention as shown in 

► the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore, to 
be considered in all respects as illustrative and not restrictive. 
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CLAIMS: 

1. Breathing equipment including a face part that, in use is adjacent at 
least the mouth of a wearer, the face part being associated with acoustic 
coupling means which provide acoustic coupling to a remotely located 
microphone. 

2. Breathing equipment according to claim 1, wherein the breathing 
equipment is breathing protection equipment. 

3. Breathing equipment according to claim 1, wherein the breathing 
equipment is breathing diving equipment. 

4. Breathing equipment according to claims 1, 2 or 3, wherein the 
equipment comprises a mask, visor or hood. 

5. Breathing equipment according to my preceding claim, wherein the 
acoustic coupling means comprises a sound pipe. 

6. Breathing equipment according to claim 5, wherein the sound pipe is 
made of flexible tubing. 

7. Breathing equipment according to claim 6, wherein the remote end of 
the sound pipe enters a compartment which also contains the microphone. 

8. Breathing equipment according to claim 7, wherein the compartment 
together with the face part comprise a single pressure chamber. 

9. Breathing equipment according to claim 5, wherein there is a gaseous 
or liquid pressure transmission medium in the sound pipe. 

10. Breathing equipment according to claim 1, wherein the local end of 
the acoustic coupling, which is associated with the face part, terminates in a 
sound collector. 

11. Breathing equipment according to claim 10, wherein a membrane is 
provided over the upper end of the sound pipe. 

12. Breathing equipment according to claim 10, wherein the sound 
collector is a flared upper end of the sound pipe. 

13. Breathing equipment according to claim 10, wherein the sound 
collector is a mouth covering mask. 

14. Breathing equipment according to claim 13, wherein the sound pipe 
enters the mask through a port. 

15. Breathing equipment according to claim 13, wherein the sound pipe 
enters the mask through inhalation or exhalation valving. 

1G. Breathing equipment according to any preceding claim, wherein two 
microphones are connected in a noise cancelling arrangement. 
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17. Breathing equipment according to claim 1G, wherein a first 
microphone picks up noise plus speech signals, and a second microphone is 
arranged to pick up only the noise signals; an electronic circuit subtracts the 
two signals in order to provide a clean speech signal. 
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